Focal bicuculline increases extracellular dopamine concentration in the nucleus accumbens of freely moving rats as measured by in vivo microdialysis.
This study was designed to assess the involvement of GABA(A) receptors in the regulation of in vivo dopamine release in the nucleus accumbens. Extracellular dopamine in the nucleus accumbens was measured using intracerebral microdialysis coupled with a high-performance liquid chromatography with electrochemical detection (HPLC-EC) system in freely moving Sprague-Dawley rats. Bicuculline, a GABA(A) receptor antagonist, and muscimol, a GABA(A) receptor agonist, were administered via a dialysis probe into the nucleus accumbens, respectively. The results showed that perfusion with bicuculline at concentrations of 25, 50, and 100 microM elicited a significant and concentration-dependent increase in extracellular dopamine in the nucleus accumbens. Dopamine levels returned to control values within 40-60 min after the termination of bicuculline perfusion. The increased dopamine produced by perfusion with 100 microM bicuculline was sensitive to sodium channel blockade with tetrodotoxin, and antagonized by co-perfusion with muscimol (25 and 50 microM) in a concentration-related fashion. Perfusion with 25 or 50 microM muscimol alone failed to alter basal levels of dopamine. The results suggest that local application of bicuculline increases dopamine release in the nucleus accumbens via a receptor-mediated process, and are consistent with the concept that basal dopamine release in the nucleus accumbens is under tonic inhibitory control by GABA(A) receptors within this structure.